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,QWURGXFWLRQ
7KHSDSHUXSGDWHVWKHPXOWLGLVFLSOLQDU\UHVHDUFKSURMHFW³(VWXGLRGHODDPHQD]DVtVPLFD\YXOQHUDELOLGDGItVLFD
GHO*UDQ6DQWR'RPLQJR´IXQGHGE\WKH(XURSHDQ8QLRQ(8DQGPDQDJHGE\WKH8QLWHG1DWLRQV'HYHORSPHQW
3URJUDPPH81'3LQ'RPLQLFDQ5HSXEOLF7KHSURMHFWDLPVDWUHGXFLQJVHLVPLFULVNE\ZRUNLQJRQERWKKD]DUG
SUHGLFWLRQ DQG YXOQHUDELOLW\ DVVHVVPHQW HVSHFLDOO\ IRFXVLQJ RQ XUEDQ SODQQLQJ DQG FRQVWUXFWLRQ SURFHGXUHV 7KH
VWXG\LVEDVHGRQWKHWKHRUHWLFDODVVXPSWLRQWKDWYXOQHUDELOLW\EHLWVRFLDOXUEDQRUHFRQRPLFDOZD\VGHQRWHVWKH
V\VWHP
VVXVFHSWLELOLW\WRDQHYHQWQDWXUDORURWKHUZLVHRULWVLQDELOLW\WRFRSHZLWKWKHHYHQW$GJHU81
,6'57KHUHIRUHWKHDVVHVVPHQWRIXUEDQYXOQHUDELOLW\LVDNH\WDVNLQULVNPDQDJHPHQW/LQNHGWRWKHULVN
DQGWKHULVNPDQDJHPHQWIURPGLVDVWHUVDQGDOVRUHVXOWLQJIURPVWXGLHVRQKD]DUGV%XUWRQHWDO0LWFKHOOHW
DO&XWWHU0HQRQLDQG3HUJDODQL0HQRQLYXOQHUDELOLW\KDVEHFRPHDVSHFLILFVXEMHFWLQ
WKHODVWWZRGHFDGHV$VVXFKLWKDVZLWQHVVHGWKHGHYHORSPHQWRIVSHFLILFPRGHOVWRGHILQHXUEDQYXOQHUDELOLW\LQ
ZKLFK KXPDQV DUH QRW RQO\ VHHQ DV YLFWLPV EXW DOVR DV DQ DFWLYH SURDFWRU FRQWULEXWRUV DQGPRGLILHUV DEOH WR
FKDQJHWKHXUEDQFRQWH[WVYXOQHUDELOLW\.DWHV$QLPSRUWDQWDGYDQFHPHQWLQWKHILHOGZDVWKHUHFRJQLWLRQRI
WKHVSDWLDOFRQQRWDWLRQRIXUEDQYXOQHUDELOLW\DVWKHUHVXOWRIWKHPDQFRQWH[WLQWHUDFWLRQ5DVKHGDQG:HHNV
(IIHFWLYH ULVN PDQDJHPHQW FDQ VDYH OLYHV EXW DOVR EHFRPHV D SRZHUIXO WRRO IRU XUEDQ SODQQLQJ WKDW KHOSV
DYRLGLQJHFRQRPLFVKRFNVKHOSLQJSHRSOHWREXLOGDPRUHVHFXUHIXWXUHFKDQJLQJWKHORJLFRIDFWLRQIURPFRPEDW
WKH FULVLV WR PDQDJLQJ WKH ULVN SURDFWLYHO\ DQG V\VWHPDWLFDOO\ +DOOHJDWWH HW DO :RUOG %DQN :'5
7KHWKHPHRIGLVDVWHUULVNPDQDJHPHQWUDWKHUWKDQGLVDVWHUPDQDJHPHQW81,6'581,6'5
(8:KLWH3DSHU LV RUVKRXOGEHDQ LQFUHDVLQJO\FRPPRQFRPSRQHQWRI ODQGXVHSROLFLHVDQGRIVSDWLDO
SODQQLQJ7KLVZRXOGDOORZWKHGHILQLWLRQRIVWUDWHJLHVDQGDFWLRQVWRSUHYHQWWKHWUDQVLWLRQIURPULVNWRGLVDVWHU
6WDUWLQJIURPWKHGHILQLWLRQJLYHQE\WKH8QLWHG1DWLRQV81ULVNLVDIXQFWLRQRIWKUHHSDUDPHWHUVHDFK
RIZKLFKUHSUHVHQWVDVWUHVVLQJDJHQWRIWKHV\VWHPYXOQHUDELOLW\DQGRIWKHTXDQWLW\TXDOLW\RIWKHDIIHFWHGHOHPHQWV
,QFDVHVZKHUHLWLVQRWSRVVLEOHWRDFWGLUHFWO\RQWKHVRXUFHRIGDQJHUDVLQWKHFDVHRIVHLVPLFHYHQWVSURDFWLYH
ULVNPDQDJHPHQW IRFXVHVRQ WKH H[SRVHG V\VWHPV DQGRQ UHGXFLQJ WKHLU YXOQHUDELOLW\  6XFKNLQGRI DFWLRQKDV D
VSHFLDOIRFXVRQXUEDQV\VWHPVGXHWRERWKWKHFRQVLVWHQF\DQGWKHTXDOLW\RIWKHHOHPHQWVDWULVNDQGEHFDXVHRIWKH
KLJKSUREDELOLW\RIWULJJLQJULVNFKDLQVRII81,6'5
7KHXVHRI*,6KHOSHGXVWRGHILQHYXOQHUDELOLW\RIXUEDQV\VWHPVWKURXJKWKHVWXG\RIXUEDQG\QDPLFVDQGWKHLU
UHSUHVHQWDWLRQ (GZDUGV (PPLDQG+RUWRQ5HMHVNL 0HMLD1DYDUUR HW DO 6WHLQ HW DO
&RYDDQG&KXUFK.HKHOW.DSSRVHWDO)(0$1,%60HQRQLHWDO&XWWHUHW
DO  5DGNH HW DO  5DVKHG DQG :HHNV  &RPSDUHG WR WKH HDUO\ GHWHUPLQLVWLF DSSURDFKHV WR
YXOQHUDELOLW\WKHLQWHJUDWLRQEHWZHHQ*,6DQGWKHPXOWLFULWHULDGHFLVLRQDQDO\VLVKDVFRQWULEXWHGWRWKHFRQVWUXFWLRQ
RIG\QDPLFPRGHOVWKDWDUHDEOHWRUHFRJQL]HGLIIHUHQWW\SHVRIXUEDQYXOQHUDELOLW\DQGWRUHSUHVHQWWKLVYDULDELOLW\
JUDSKLFDOO\ ,QGHHG WKH W\SHV RI XUEDQ YXOQHUDELOLW\ YDU\ DFFRUGLQJ WR WKH GLIIHUHQW VRXUFHV RI GDQJHU DQG WKHLU
LQWHQVLW\ DQG DFFRUGLQJ WR WKH VSHFLILF XUEDQ G\QDPLFV ZLWKLQ WKH V\VWHP 9XOQHUDELOLW\ DOVR GHSHQGV RQ XUEDQ
PRUSKRORJ\VRFLDOSUHSDUHGQHVVDQGHFRQRPLFFRQWH[W
7KH SDSHU SUHVHQWV DQ HPSLULFDO PHWKRG IRU WKH DQDO\VLV RI XUEDQ YXOQHUDELOLW\ WKDW LV VSHFLILFDOO\ UHODWHG WR
VHLVPLF ULVN 7KH VWXG\ RIIHUV GDWDEDVHV FRQVLGHUDWLRQV SURFHVVHV DQG FDOFXODWLRQV WKDW PD\EH XVHG LQ RWKHU
DSSOLFDWLRQVLQWHJUDWHGULVN7KHSDSHUWKHUHIRUHDLPVWRLQWHJUDWHFRJQLWLYHDQGH[HFXWLYHSURFHVVHVDQGWRSURYLGH
WRROV WR VXSSRUW GHFLVLRQPDNLQJ DQG JRYHUQDQFH IRU WKH VWDNHKROGHUV 7KH LQWHUQDWLRQDO SURMHFW ³(VWXGLR GH OD
$PHQD]D 6tVPLFD \ 9XOQHUDELOLGDG )tVLFD GHO *UDQ 6DQWR 'RPLQJR´ DLPHG DW SURYLGLQJ HIIHFWLYH WRROV DQG
PHWKRGRORJLHV IRU VXSSRUWLQJ WKH SXEOLF DQG SULYDWH HQWLWLHV LQYROYHG LQ XUEDQ SODQQLQJ DQG LQ WKH FRQVWUXFWLRQ
VHFWRUVWRIDFHD%LJ2QHHYHQW7KLVRQJRLQJSURMHFWKDVEHHQIXQGHGE\WKH(XURSHDQ8QLRQDQGLVEHLQJGRQHLQ
FROODERUDWLRQZLWKWKH(XURSHDQSDUWQHUVWKH1DWLRQDO5HVHDUFK&RXQFLORI,WDO\,5,66WKH,QVWLWXWR*HRORJLFR\
0LQHUR GH(VSDxD ,*0( WKH%XUHDX GH5HFKHUFKHV*pRORJLTXHV HW0LQLqUHV %5*0RI )UDQFH 7KH SUHVHQW
ZRUN LV SDUW RI WKH DFWLYLWLHV FDUULHG RXW E\ WKH &15 SDUW RI "(VWXGLRV GH 9XOQHUDELOLGDG  8UEDQD \ 6RFLDO GHO
'LVWULWR 1DFLRQDO $FWLYLGDG  DQG (ODERUDFLyQ GH XQDPHWRGRORJLD SDUD HO DXPHQWR GH OD UHVLOLHQFLD \ ODV
FDSDFLGDGHV GH UHVSXHVWD GH IUHQWH D VLVPRV GH OD SREODFLyQ HQ XQD DUHD XUEDQD HVFRJLGD GHO 'LVWULWR
1DFLRQDO$WLYLGDG7KHSDSHUGLVFXVVHVWKHPXOWLFULWHULDHYDOXDWLRQDSSURDFKIRUDVVHVVLQJWKHFULWLFDODUHDV
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RIXUEDQFRQWH[W7KLVLVXQGHUVWRRGDVDQXSJUDGHDEOHDQGYHUVDWLOHWRROIRUGHFLVLRQVXSSRUWDQGIRUWKHGHILQLWLRQ
RI³PHGLGDV´LHDFWLRQVDQGSROLFLHVWREHWDNHQWRLPSOHPHQWWKHXUEDQUHVLOLHQFH$WWKHVDPHWLPHLWHPSKDVL]HV
WKHYHUVDWLOLW\RIWKHFRJQLWLYHSURFHVVDGDSWHGWRILWWKH'RPLQLFDQFRQWH[WGDWDDYDLODELOLW\WHUULWRULDOG\QDPLFV
EXW HDVLO\ XSJUDGHDEOH DQG YHUVDWLOH IRU RWKHU SXUSRVHV  7KH SDSHU LV GLYLGHG LQWR WKUHH VHFWLRQV WKH ILUVW LV
GHGLFDWHG WR WKH PHWKRGRORJ\ DSSOLHG 7KH VHFRQG VKRZV WKH UHVXOWV REWDLQHG 7KH WKLUG LV GHYRWHG WR VRPH
UHIOHFWLRQV RQ WKH NQRZOHGJH SURFHVV FDUULHG RXW DQG WKH SRVVLEOH LPSOLFDWLRQV RI WKH UHVXOWV LQ WKH SROLF\ DQG
RSHUDWLRQDOIUDPHZRUNRIWKH'RPLQLFDQFRQWH[W
0DWHULDOVDQGPHWKRGV
2.1. The Dominican context and the seismic risk 
/DWLQ$PHULFDDQGWKH&DULEEHDQDUHDDUHFULWLFDODUHDV LQ WHUPVRIXUEDQYXOQHUDELOLW\EHFDXVHRI WKHVHFRQG
KLJKHVWQXPEHURIGLVDVWHUVSHU\HDUDIWHU$VLDDQGWKHKLJKHVWUDWHRIXUEDQL]DWLRQLQWKHGHYHORSLQJZRUOGZLWK
RI WKH SRSXODWLRQ OLYLQJ LQ FLWLHV .HHIHU HW DO :RUOG%DQN  6KDK HW DO :RUOG%DQN 7KH
'RPLQLFDQ5HSXEOLF GXH WR LWV HQYLURQPHQWDO DQG JHRORJLFDO FRQGLWLRQV LV SDUWLFXODUO\ H[SRVHG WR D QXPEHU RI
KD]DUGV VXFK DV HDUWKTXDNHV IORRGV HURVLRQ DQG WVXQDPL &RPLVLyQ 1DFLRQDO GH (PHUJHQFLDV 5HS~EOLFD
'RPLQLFDQD7KHUHIRUHVLQFHWKHVZLWKWKHFRQWULEXWLRQRIRUJDQL]DWLRQVDQGLQWHUQDWLRQDOLQVWLWXWLRQV
LW KDV XQGHUWDNHQ PHDVXUHV WR VWUHQJWKHQ LWV FDSDFLW\ WR UHGXFH WKH LPSDFW RI QDWXUDO GLVDVWHUV DQG WR LQFUHDVH
UHVLOLHQFH3HOOLQJ,QSDUWLFXODUVLQFHWKHHDUO\V/LWKDVODXQFKHGDQHZRUJDQL]DWLRQIRU
WKH VHLVPLF ULVN PDQDJHPHQW V\VWHP WKH 'LVDVWHU 5LVN 5HGXFWLRQ '55 ZLWK WKH LQWURGXFWLRQ RI VSHFLILF
LQVWUXPHQWVDQGUHVSRQVLEOHERGLHV,WVIRFXVKDVVKLIWHGWRWKHIDFWRUVWKDWWXUQDQDWXUDOKD]DUGLQWRDQXQQDWXUDO
GLVDVWHU+DOOHJDWWHHWDO:RUOG%DQN2WKHUUHJLRQVZLWKKLJKVHLVPLFKD]DUG±HJ-DSDQ&DOLIRUQLDDQG
&KLOHKDYHWDNHQDFWLRQWROLPLWWKHULVNVZLWKGLIIHUHQWPHWKRGVDQGWRROV$OOWKHVHFRXQWULHVKDYHHQIRUFHGDQWL
VHLVPLFFRQVWUXFWLRQVWDQGDUGVDQGFRGHVDVZHOODVPHDVXUHVIRUHGXFDWLRQWRWKHGDPDJH+RZHYHUZKHUHDV-DSDQ
DQG&DOLIRUQLDKDYH WKHHFRQRPLFFDSDFLW\ WR LPSOHPHQW WKHPRVW LQQRYDWLYH WHFKQRORJLFDO UHVRXUFHV&KLOH DVD
GHYHORSLQJFRXQWU\KDVIRFXVHGLWVULVNPDQDJHPHQWVWUDWHJ\RQSUHSDUHGQHVVLHRQWKHFDSDFLW\DQGNQRZOHGJH
RIJRYHUQPHQWVDQGFLWL]HQVLQFDVHRIULVNDQGHPHUJHQF\81,6'56HYHUDOIDFWRUVPDNHWKHUHGXFWLRQRI
VHLVPLF ULVN D OHQJWK\ SURFHVV WKH WLPH UHTXLUHG WR UDLVH DZDUHQHVV DERXW OLNHO\ HDUWKTXDNHV WR LPSOHPHQW WKH
UHOHYDQW HGXFDWLRQ DQG WR LPSOHPHQW LQWHJUDWHG JRYHUQDQFH EHWZHHQ LQVWLWXWLRQV RUJDQL]DWLRQV DVVRFLDWLRQV DQG
FLWL]HQV
7KH SDSHU DLPV DW DVVHVVLQJ WKH EHQHILW RI XVLQJ D PXOWLFULWHULD DSSURDFK LQ D *,6 HQYLURQPHQW 7KHPDLQ
SKDVHVRIZRUNKDYHEHHQ
x 7KHFRQVWUXFWLRQRIDPHWKRGRORJ\IRULQWHJUDWHGNQRZOHGJHRIWKHDUHDLQWHUPVRIYXOQHUDELOLW\
x 7KHDUWLFXODWLRQRIDVSHFLILFFULWHULDWUHHWKURXJKWKHPXOWLFULWHULDDSSURDFKDQGWKHFKRLFHRIWDUJHWHG
LQGLFDWRUV
x 7KHFUHDWLRQRILQGLFDWRUVDQGWKHPDWLFPDSVIRUWKHLUHYDOXDWLRQ
2.2.1. The construction of a methodology for integrated knowledge of the area in terms of Vulnerability 
,Q RUGHU WR SURYLGH HIIHFWLYH LQIRUPDWLRQ IRU PDQDJLQJ D ULVN XUEDQ YXOQHUDELOLW\ LV FRQVLGHUHG WKURXJK
YDULRXVFDWHJRULHVVXFKDVSK\VLFDOVRFLDOHFRQRPLFDQGHQYLURQPHQWDO0HQRQLDQG3HUJDODQL0HQRQLHW
DO  5DVKHG DQG :HHNV  &DUUHxR HW DO  %DVHG RQ WKHVH DVVXPSWLRQV WKH LVVXH RI XUEDQ
YXOQHUDELOLW\ RI 6DQWR 'RPLQJR ZDV VWXGLHG WKURXJK WKH GHILQLWLRQ DUWLFXODWLRQ DQG EUHDNGRZQ RI VRFLDO DQG
SK\VLFDO FRPSRQHQWV WKDW FRQVWLWXWH WKHXUEDQ V\VWHP7KHQ WKHGLIIHUHQW RXWFRPHVZHUH LQWHJUDWHG LQWR D VLQJOH
HYDOXDWLRQJULGFDOOHG8UEDQ&OXVWHUV7KHOLWHUDWXUHVKRZVGLIIHUHQWDSSURDFKHVWRPHDVXUHYXOQHUDELOLW\0LWFKHOO
HWDO&XWWHU0HQRQL5DVKHGDQG:HHNV(GZDUGV%DUEDWHWDO7KHPRVW
ZLGHO\ XVHG PRGHOV LQFOXGH GHGXFWLYH LQGXFWLYH DQG FRPELQHG PHWKRGV %UHFKW HW DO  :RUOG %DQN 
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'HGXFWLYH DSSURDFKHV XVH TXDQWLWDWLYHPHWKRGV EDVHG RQ SDWWHUQV RI SDVW GLVDVWHUV DQG WKHLU GDPDJH DQG ORVVHV
+RZHYHUWKHGDWDRQORVVHVDUHRIWHQLQVXIILFLHQWHVSHFLDOO\IRUODUJHVFDOHLQYHVWLJDWLRQVDQGRIWHQKDYHQRWEHHQ
ULJRURXVO\ UHFRUGHG ,QGXFWLYH DSSURDFKHV GHWHUPLQH ULVNV WKURXJK D FRPELQDWLRQ RI ZHLJKWHG YDULDEOHV IRU WKH
YXOQHUDELOLW\IRUH[DPSOHIDFWRUVVXFKDV*'3SRYHUW\UDWHVRUWKHSRSXODWLRQGHQVLW\DUHWDNHQDVLQGLFDWRUV$
FRPPRQ FULWLFLVP LV WKH ODFN RI XQLYHUVDOO\ DFFHSWHG SURFHGXUHV IRU DVVLJQLQJYDOXHV DQGZHLJKWV WR WKH YDULRXV
IDFWRUV WKDW FRQWULEXWH WR WKH ULVN RI YXOQHUDELOLW\+HUHZH XVH DQ LQGXFWLYH DSSURDFK LQZKLFK YXOQHUDELOLW\ LV
FRQFHLYHGDVDIHDWXUHRIWKHXUEDQV\VWHPDQGLVHYDOXDWHGWKURXJKDFRPELQDWLRQRISK\VLFDOHQYLURQPHQWDODQG
VRFLDOFXOWXUDOIDFWRUVVSHFLILFWRWKHFRQWH[W
7KHFRJQLWLYHSURFHVVZDVGHYHORSHGLQFXPXODWLYHVWHSV
x $UWLFXODWLQJ8UEDQ9XOQHUDELOLW\LQDQDO\WLFDOWHUPV([SRVHG(OHPHQWV9XOQHUDELOLW\0RUSKRORJLFDO
9XOQHUDELOLW\DQG6RFLDO9XOQHUDELOLW\
x :LWKLQHDFKDVSHFWRIYXOQHUDELOLW\WKHFULWHULDKDYHEHHQRUJDQL]HGLQWRV\VWHPVDQGFRPSRQHQWVXVLQJDWUHH
VWUXFWXUHWKDWIRUPHGWKHEDVLVIRUWKHQH[WPXOWLFULWHULDHYDOXDWLRQ
x 7KHDUWLFXODWLRQDQGH[SODQDWLRQRIWKHFULWHULDXVLQJVSHFLILFLQGLFDWRUV,QGLFDWRUVUHIHUWRFODVVLILFDWLRQVDQG
GHILQLWLRQVDGRSWHGDQGGHYHORSHGE\QDWLRQDODQGLQWHUQDWLRQDOVWDWLVWLFVLQVWLWXWHV(85267$7,67$7HWF
DQGWKH\DUHSURFHVVHGIRUWKHVSHFLILFFRQWH[W7KHSURFHVVRIDQDO\VLVDQGNQRZOHGJHRIWKHFRQWH[WKDVEHHQ
VWUXFWXUHGWREHHDVLO\LPSOHPHQWHGXSJUDGHGRUPRGLILHG
2.2.2. Criteria-tree, multi-criteria approach and indicators 
7KHGHEDWHRQXUEDQYXOQHUDELOLW\GRHVQRWQHFHVVDULO\FRQYHUJHWRDVLQJOHGHILQLWLRQRI WKHSUREOHP6LQQRWW
9RVV DQG0HDQV  EHFDXVH RI LWV FRPSOH[ DQG YDULDEOH VWUXFWXUH 7KHPXOWLFULWHULD DSSURDFK WR WKH
XUEDQYXOQHUDELOLWLHVKDVDOORZHGXVWRFRPELQHDQGWUDQVIRUPVSDWLDOGDWDEDVHVLQSXWLQGHJUHHVRIYXOQHUDELOLW\
RXWSXW DQG WR VWUXFWXUH D WUDQVSDUHQW LPSOHPHQWDEOHPRGLILDEOH DQG DGDSWDEOH DVVHVVPHQW SURFHVV 7KH VWXG\
VWDUWV IURP WKHSURMHFWRI D VSHFLILF FULWHULDWUHHZKLFKGHILQHV WKHKLHUDUFK\DQG WKH UHODWLRQVDPRQJ WKHFULWHULD
FRQVLGHUHG 7KH VHOHFWLRQ RI FULWHULDLQGLFDWRUV VHW KDV EHHQ D IXQGDPHQWDO SDUW RI WKH SURFHVV$FFRUGLQJ WR WKH
PRGHOGHYHORSHGE\0DOF]HZVNLDQGWKHFULWHULDKDYHWREHFRPSOHWHLHWKH\FRYHUDOODVSHFWVRI
DGHFLVLRQSUREOHPRSHUDWLRQDOLHPHDQLQJIXOWRDGHFLVLRQVLWXDWLRQGHFRPSRVDEOHLHDUHDPHQDEOHWR
SDUWLWLRQLQJ LQWR VXEVHWV RI FULWHULD ZKLFK PD\ EH QHFHVVDU\ WR IDFLOLWDWH D KLHUDUFKLFDO DSSURDFK WR GHFLVLRQ
DQDO\VLVQRQUHGXQGDQWLHDYRLGWKHGRXEOHFRXQWLQJRIGHFLVLRQFRQVHTXHQFHVDQGPLQLPDOLHKDYH
WKHSURSHUW\RIWKHVPDOOHVWFRPSOHWHVHWRIFULWHULDFKDUDFWHUL]LQJWKHFRQVHTXHQFHVRIDGHFLVLRQ
2.2.3. Indicators and thematic maps elaboration 
)RU HDFK FULWHULRQLQGLFDWRU D WKHPDWLFPDS LQ UDVWHU RU YHFWRU IRUPDWZDV EXLOW0DSSLQJ DQG FODVVLILFDWLRQ
KDYHEHHQGHYHORSHGWKURXJKEDVLF*,6RSHUDWLRQVRYHUOD\EXIIHULQJ(XFOLGHDQGLVWDQFHNHUQHOGHQVLW\HWF*,6
WHFKQRORJ\ KDV EHHQ HPSOR\HG IRU LWV FDSDFLW\ WR DQDO\]H PDQDJH DQG SURFHVV D VLJQLILFDQW DPRXQW RI
DOSKDQXPHULFDQG VSDWLDOGDWD'XH WR WKHGLIIHUHQW W\SHVRIGDWD DYDLODEOH WR WKHGLIIHUHQW W\SHVRISURGXFWV DQG
IRUPDWVDQGWRWKHGLIILFXOWLHVFRQQHFWHGWRWKHH[FKDQJHUHXVHDQGLQWHJUDWLRQRIGDWDIURPGLIIHUHQWVRXUFHVLWKDV
EHHQ QHFHVVDU\ WR V\VWHPDWL]H WKH GDWD 7KLV KDV EHHQ GRQH E\ FRPSXWHUL]LQJ DQG JHRUHIHUHQFLQJ WKH DFTXLUHG
PDWHULDOE\GHILQLQJWKHLQIRUPDWLRQVWUXFWXUHRIWKHJHRJUDSKLFGDWDEDVHVE\UHQGHULQJWKHJHRPHWULFFRPSRQHQW
DQG LWV DVVRFLDWHG DWWULEXWHV E\RUJDQL]LQJ OD\HULQJ LQGLIIHUHQW FDWHJRULHV WKHPH DQGGDWDVHWV DQGE\SUHSDULQJ
WKHPDWLFPDSVDQGOD\RXWVWUXFWXUHVGUHVVLQJOD\HUVOHJHQGVHWF
7KHUHIHUHQFHV\VWHPIRUFDUWRJUDSKLFSURFHVVLQJLV870:*6WLPH17RVXSSOHPHQWWKHDYDLODEOHGDWD
LQWHUQDWLRQDO DQG QDWLRQDO DJHQFLHV ZHUH FRQWDFWHG 1DWLRQDO 6WDWLVWLFV 2IILFH 21( $\XQWDPLHQWR 1DWLRQDO
'LVWULFW &XOWXUDO +HULWDJH 2IILFH  'LUHFWRUDWH +LVWRULFDO &HQWHU )LQDOO\ ZH LQWHJUDWHG LQIRUPDWLRQ GDWD DQG
SURGXFWV IURP(XURSHDQSDUWQHUV %5*0DQG,*0( WKXV LQWHJUDWLQJGLIIHUHQWNLQGVRINQRZOHGJHDQGHQWHULQJ
WKHLQIRUPDWLRQLQWRDVLQJOHNQRZOHGJHSURFHVVRIWKHXUEDQV\VWHP
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7KHLQGLYLGXDOLQGLFDWRUVRIWKHPDSVZHUHFRPSDUHGDQGUHODWHGE\V\VWHPVDQGVXEVHTXHQWO\E\FRPSRQHQWV
5LJLOORHWDO,QRUGHUWRHQDEOHDMRLQWDQGLQWHJUDWHGDVVHVVPHQWEHWZHHQWKHYDULRXVLQGLFDWRUVHDFKPDS
ZDVVWDQGDUGL]HGDQGLWVYDOXHVZHUHVXEVHTXHQWO\ZHLJKWHGE\PHDQVRIPXOWLVHFWRUGLVFXVVLRQWDEOHV7KHUHVXOW
KDVOHGWRWKHGHYHORSPHQWRIPDSVGHSLFWLQJRXUDVVHVVPHQWRIXUEDQYXOQHUDELOLW\
7KHFDOFXODWLRQVZHUHFDUULHGRXWXVLQJ WKH VSHFLILF VRIWZDUH VXSSRUWZLWKSODWIRUP WRPXOWLFULWHULDGHFLVLRQV
,/:,61RUWK,7&(QVFKHGH7KH1HWKHUODQGV
D

E
F G
)LJ&ULWHULDWUHHGHWDLOLQJWKHFRPSRQHQWVRIYXOQHUDELOLW\DH[SRVXUHEPRUSKRORJLFFVRFLDOGFOXVWHUV
5HVXOWV
7KHZRUNHQGHGZLWKWKHGUDIWLQJRIWKUHHPDSVRIXUEDQYXOQHUDELOLW\9XOQHUDELOLW\RI([SRVHG(OHPHQWVLH
KXPDQ SK\VLFDO DQG LQWDQJLEOH FDSLWDO WKLV PDS UHSUHVHQWV KRZ WKH FLW\ ZRUNV DQG KRZ LW LV RUJDQL]HG
9XOQHUDELOLW\RI WKH8UEDQ0RUSKRORJ\VSHFLDOO\IRFXVLQJRQ WKHXUEDQSDWWHUQVDQG WKHXUEDQSHUPHDELOLW\WKLV
UHSUHVHQWV KRZ WKH VKDSH RI WKH FLW\ FRXOG DFW DV FDWDO\VW LQ FDVH RI WKH HDUWKTXDNH DQG LQ WHUPV RI HPHUJHQF\
UHVSRQVHFDSDELOLW\6RFLDO9XOQHUDELOLW\LHZKRXVHVGLIIHUHQWDUHDVRIWKHFLW\DQGKRZ
6XEVHTXHQWO\ WKH FRPSDUDWLYH DVVHVVPHQW RI WKH WKUHH PDSV KDV DOORZHG WKH LGHQWLILFDWLRQ RI WKH XUEDQ
YXOQHUDELOLW\FOXVWHUVRUWKHDUWLFXODWLRQRIKRPRJHQHRXVDUHDVLQWHUPVRIYXOQHUDELOLW\7KHVHPDSVHQDEOHGXVWR
KLJKOLJKWZKLFK DUHDVPRVW XUJHQWO\ QHHG WR LPSOHPHQWPHDVXUHV IRU UHVLOLHQFH 7KHUHIRUH WKH RULJLQDOLW\ RI WKH
ZRUNFRQVLVWVLQKDYLQJSUHSDUHGGUDZLQJVRIWKHVHLVPLFULVNZLWKDVSHFLILFIRFXVRQWKHVSDWLDORUJDQL]DWLRQRI
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WKHXUEDQVWUXFWXUHPRUSKRORJ\DQGWKHVRFLDOVWUXFWXUH$WWKHVDPHWLPHWKHZRUNSURSRVHVDNQRZOHGJHSURFHVV
WKDWPD\EHXVHGDOVR IRU WKH VWXG\RIRWKHU W\SHVRI ULVNV VXFKDVKXUULFDQHVKHDW LVODQGVDQGK\GURJHRORJLFDO
ULVNVIRUWKHGHVLJQRIUHODWHGSODQQLQJPHDVXUHVPXQLFLSDOUHJXODWLRQVWKHGHVLJQLQJRIEORFNVGHSHQGLQJRQWKH
YXOQHUDELOLW\RI WKHQHLJKERUKRRG DQG IRU LPSURYLQJ WKHGLDORJXHZLWK WKH VWDNHKROGHUVRI WKH HFRQRPLF V\VWHP
LQVXUDQFH FRPSDQLHV FRQVWUXFWLRQ FRPSDQLHV ,GHDOO\ WKHVH WRROV FRXOG KHOS LQVWLWXWLRQV WR WUDQVLWLRQ IURP DQ
DXWRUHVLVWWRDQDXWRSUHYHQWIRUPXODDGGUHVVHGWRDZLGHUDQJHRIVWDNHKROGHUV

D

E
F G



)LJ8UEDQYXOQHUDELOLW\PDSVGHWDLOLQJDH[SRVXUHEPRUIRORJLFFVRFLDOGFOXVWHUV

&RQFOXVLRQV
7KHDLPRIWKHZRUNZDVWRVWXG\RIWKH'RPLQLFDQXUEDQV\VWHPYXOQHUDELOLW\DQGDWWKHVDPHWLPHWRSURYLGH
ORFDOLQVWLWXWLRQVZLWKWRROVIRU
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x %XLOGLQJDWUDQVSDUHQWDQGHDVLO\XSJUDGHDEOHGDWDEDVHWKH8UEDQ9XOQHUDELOLW\PDSVDUHVSHFLILFWRWKHFRQWH[W
LQTXHVWLRQWDLORUHGWR6DQWR'RPLQJRDQGWKHLQGLFDWRUVUHIHUWRDUDWKHUXSGDWHGGDWDEDVH3RSXODWLRQ&HQVXV
21(WKHFRJQLWLYHSURFHVVKDVDOVRLQWHJUDWHGWKHUHVXOWVSURGXFHGIRUWKHSURMHFWE\%5*0DQG,*0(
SDUWQHUVJHRORJLFDOHQYLURQPHQWKD]DUGFRPSRQHQWVDVE\SRROLQJGLIIHUHQWNQRZOHGJHDQGVNLOOV
x 7KHGHYHORSPHQWRINQRZOHGJHPRGHOVDQGSURFHVVWKDWDUHDGDSWDEOHDQGYHUVDWLOHWRIXUWKHUVWXG\DQGZRUNRQ
WKHXUEDQFRQWH[WWKHPXOWLFULWHULDDSSURDFKKDVHQVXUHGWKHUDWLRQDOLW\RINQRZOHGJHSURFHVVDQGWKHWUHH
VWUXFWXUHDOORZVWKHG\QDPLFUHXVHRILQIRUPDWLRQILQDOL]LQJWKHZRUNHYHQIRUGLIIHUHQWREMHFWLYHVWKH
FRQVWUXFWLRQRIWKHFULWHULDWUHHDOORZVDFRQWLQXRXVSURFHVVDQGWKHGRZQVFDOLQJDQGFRQWH[WXDOL]DWLRQRI
LQGLFDWRUVWKHSURMHFWQRWRQO\LQWHQGVWRSURYLGHWKHLQYROYHGLQVWLWXWLRQVZLWKDVWDWLFGDWDLQYHQWRU\EXWDOVR
ZLWKSURFHVVHGLQIRUPDWLRQLQGLFDWRUVDFFRUGLQJWRDQLQWHJUDWHGDQGIXQFWLRQDONQRZOHGJHXVDEOHDOVRIRU
GLIIHUHQWSXUSRVHV
x $FRQIURQWDWLRQDQGGLDORJXHZLWKORFDOVWDNHKROGHUVSXEOLFDQGSULYDWHRQWKHDFWLYLWLHVDQGFRQGLWLRQVWR
XQGHUWDNHIRUXUEDQGHYHORSPHQWDQGWKHLPSOHPHQWDWLRQRIXUEDQUHVLOLHQFHLQWKLVFDVHWKHPXOWLFULWHULD
DSSURDFKKDVJXDUDQWHHGWKHDELOLW\WRFUHDWHDOWHUQDWLYHDQGDFFHSWDEOHHYHQFRQIOLFWLQJDQGXSJUDGHDEOH
VFHQDULRV
$FNQRZOHGJHPHQWV
:H WKDQN WKH DOO SDUWQHUV RI WKH ³(VWXGLR GH OD $PHQD]D 6tVPLFD \ 9XOQHUDELOLGDG )tVLFD GHO *UDQ 6DQWR
'RPLQJR´ SURMHFW IRU DOORZLQJ XV WR SXEOLVK WKH GDWD DQG SURMHFW LQIRUPDWLRQ VSHFLDOO\ UHIHUULQJ WR WKH (8
'HOHJDWLRQ LQ 'RPLQLFDQ 5HSXEOLF WKH 81'3 LQ 6DQWR 'RPLQJR DQG WKH 6HUYLFLR *HRORJLFR 1DWFLRQDO GH OD
5HSXEOLFD 'RPLQLFDQD :H DOVR WKDQN WKH %5*0 DQG ,*0( SDUWQHUV IRU WKHLU ZLOOLQJQHVV WR WUDQVIHU WKHLU
LQIRUPDWLRQZLWKLQWKHGHYHORSHGNQRZOHGJHSURFHVV:HWKDQNWKHDOO&15,5,66UHVHDUFKJURXS'&DQQDWHOOD
* 'DOGDQLVH ( *LRYHQH GL *LUDVROH 0 /LSDUXOR & 0DUWXFFL DQG 6 2SSLGR IRU WKH FRQWULEXWLRQ WR WKH
FRQVWUXFWLRQRILQWHJUDWHGNQRZOHGJHSURFHVV7KDQNVWR9'H/XFLDDQG/7ULILOHWWLIRUWKHLUVXSSRUWDVSDUWRIWKH
UHVHDUFKJURXS LQRWKHUILHOGVRI WKHVWXG\7KDQNVD ORW WR'U$0RUYLOORDQGDUFK0&OHPHQWH IRUVFLHQWLILF
FRQWULEXWLRQVWRWKLVUHVHDUFK
5HIHUHQFHV
$GJHU:19XOQHUDELOLW\*OREDO(QYLURQPHQWDO&KDQJH±
$KHUQ-)URPIDLOVDIHWRVDIHWRIDLO6XVWDLQDELOLW\DQGUHVLOLHQFHLQWKHQHZXUEDQZRUOG/DQGVFDSHDQG8UEDQ3ODQQLQJ

%DUEDW $+ &DUUHxR0/ 3XMDGHV /* /DQWDGD 1 &DUGRQD 2'0DEHO &0DUXODQGD0%  6HLVPLF YXOQHUDELOLW\ DQG ULVN
HYDOXDWLRQPHWKRGV IRU XUEDQ DUHDV $ UHYLHZZLWK DSSOLFDWLRQ WR D SLORW DUHD 6WUXFWXUH DQG ,QIUDVWUXFWXUH (QJLQHHULQJ SS '2,

%UHFKW + 'HLFKPDQQ 8 :DQJ +* :RUOG %DQN  $ JOREDO XUEDQ ULVN LQGH[ HGLWHG E\ :RUOG %DQN ,QIRUPDWLRQ RQ
KWWSHFRQZRUOGEDQNRUJ
%XUWRQ,.DWHV5:DQG:KLWH*)7KH(QYLURQPHQWDV+D]DUG1HZ<RUN2[IRUG8QLYHUVLW\3UHVV
&RPLVLyQ 1DFLRQDO GH (PHUJHQFLDV 5HS~EOLFD 'RPLQLFDQD  3ODQ 1DFLRQDO GH *HVWLyQ ,QWHJUDO GHO 5LHVJR GH 'HVDVWUHV 6*7 
6HUYLFLRV*UiILFRV7LWRVHUYLFLRVJUDILFRVWLWR#KRWPDLOFRP
&RPPLVVLRQH(XURSHD/LEUR%LDQFR³/¶DGDWWDPHQWRDLFDPELDPHQWLFOLPDWLFLYHUVRXQTXDGURG¶D]LRQHHXURSHR´&20
GHILQLWLYR%UX[HOOHV
&RPPLVVLRQH(XURSHD  /DJHVWLRQHGHLVLWLGHOOD5HWH1DWXUD±JXLGDDOO¶LQWHUSUHWD]LRQHGHOO¶DUWLFRORGHOODGLUHWWLYD³+DELWDW´
&((/XVVHPEXUJR8IILFLRGHOOHSXEEOLFD]LRQLXIILFLDOLGHOOH&RPXQLWjHXURSHH
&RYD 7 - DQG &KXUFK 5 /  0RGHOOLQJ FRPPXQLW\ HYDFXDWLRQ YXOQHUDELOLW\ XVLQJ *,6 ,QWHUQDWLRQDO -RXUQDO RI *HRJUDSKLFDO
,QIRUPDWLRQ6FLHQFH±
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